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Abstract of JP62274679 
PURPOSETo minimize the optical attenuation 
between a light emitter and a photodetector by 
a method wherein an optical transmissive resin 
filled in an optical transmission part of a 
photocoupler contains spherical inorganic 
material as a filler. CONSTITUTIONS lead 3 
fitted with a light emitter 4 and another lead 3' 
fitted with a photodetector 6 are respectively 
arranged making the main light emitting 
surface and photodetecting surface oppose to 
each other. The light emitter 4 is coated with a 
coating agent 5 comprising silicon resin etc. 
The peripheral part of leads 3, 3\ the light 
emitter 4 and the photodetector 6 as well as 
the vacancy thereof are transfer-molded out of 
epoxy resin material 2 using phenol resin as a 
hardner and spherical inorganic material as a 
filler to be sealed up for securing an optical 
transmission part. Furthermore, the peripheral 
part of epoxy resin material 2 is transfer- 
molded out of non-phototransmissive epoxy 
resin material 1 to cut off the external light 
from a photocoupler. 
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Specification 

1. Title of the Invention 

Photocoupler 

5 

2. Claim 

A photocoupler characterized in that an optical 
transmissive resin with which an optical transmission part of 
a photocoupler is filled contains a spherical inorganic 
10 material as a filler. 

3. Detailed Description of the Invention 

[Field of Industrial Application] 

The present invention relates to a photocoupler, and in 
15 particular, to a photocoupler in which an optical transmission 
part is formed of a resin for transfer molding. 
[Conventional Art] 

Fig 2 is a cross sectional diagram showing a conventional 
photocoupler. As the optical transmission part between a light 

20 emitter 4 and a light receiver 6, a transparent epoxy resin 7 
containing no filler as a molding material or an optical 
transmissive epoxy resin (not shown) containing a crystal 
inorganic material or a melted inorganic material as a filler 
has been used. 

25 [Problem to Be Solved by the Invention] 

From among the above-described materials, however, the 
epoxy resin containing no filler has a defect such that thermal 
stress is easily applied due to an extremely large difference 
in coefficients of thermal expansion between the optical 

30 non-transmissive external resin containing a filler and the 
optical transmissive internal resin. In addition, the epoxy 
resin containing a crystal inorganic material or a melt 
inorganic material as a filler, as a means for reducing the 
above-described difference in the coefficients of thermal 

35 expansion, has a defect such that optical attenuation between 
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the light emitter and the light receiver is great and the 
transmission efficiency is low due to irregularity in the form 
and size of the filler. 

[Means for Solving the Problem] 
5 In the photocoupler according to the present invention, 

a molding material containing as the main component an epoxy 
resin to which phenol is added as a curing agent and a spherical 
inorganic material as a filler is used in the optical 
transmission part thereof. 

10 [Embodiment] 

An embodiment is described in which the present invention 
is applied to a photocoupler having a structure such that a light 
emitter and a light receiver are placed so as to oppose to each 
other. Fig 1 shows the embodiment of the present invention. 

15 A lead 3 to which a light emitter 4 is attached and a lead 

3' to which a light receiver 6 is attached are placed in such 
a manner that the main light emitting surface and the light 
receiving surface of the respective leads oppose to each other. 
A coating agent 5 made of a silicone resin is applied to the 

20 light emitter 4. Transfer molding is carried out to seal the 
periphery of the leads 3 and 3' , the light emitter 4 and the 
light receiver 6, as well as in the spaces among these, using 
an epoxy resin material 2 having a spherical inorganic material 
as a filler with a phenol resin as a curing agent. As a result, 

25 an optical transmission part is secured. Furthermore, 

transfer molding is carried out to the outer peripheral part 
of the above-described epoxy resin material 2 using an optical 
non-transmissive epoxy resin material 1. Therefore, light is 
blocked from the outside of the photocoupler. 

30 [Effects of the Invention] 

Fig 3 is a graph showing efficiency of light transmission 
when the average particle diameters of a conventional inorganic 
filler and a spherical inorganic filler vary. As shown in Fig 
3, the efficiency of light transmission of the resin containing 

35 a spherical inorganic filler, particularly when the average 



particle diameter is no greater than 50 yun, is excellent in 
comparison with the epoxy resin containing no filler. 
Meanwhile, the efficiency of light transmission of the resin 
containing the conventional inorganic filler is very low 
irrespectively of the particle diameter. 

As described above, according to the present invention, 
a spherical inorganic material is used as a filler for the resin 
material for the optical transmission part, and thus, 
scattering of light can be reduced. Therefore, optical 
attenuation between the light emitter and the light receiver 
can be reduced. 

In addition, the spherical inorganic material has a light 
condensing effect as in a convex lens, and therefore, the 
above-described transmission efficiency can be increased. 

Further, an epoxy resin is used with a phenol resin as 
a curing agent in the optical transmission part of the 
photocoupler according to the present invention, and therefore, 
a photocoupler having excellent resistance also to moisture can 
be provided. 

4. Brief Description of the Drawings 

Fig 1 is a cross sectional diagram showing a photocoupler 
made through two-time molding using a resin containing a 
spherical filler according to the present invention as an 
internal resin; Fig 2 is a cross sectional diagram showing a 
photocoupler made through two-time molding using a 
conventionally used resin containing no filler as the internal 
resin; and Fig 3 is a graph showing effects of the present 
invention . 

l...optical non-transmissive external resin, 2...optical 
transmissive internal resin containing a spherical filler 
3...1ead frame, 4...1ight emitter, 5...pellet coating, 6...1ight 
receiver, 7...transparent internal resin containing no filler 
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— epoxy resin containing no filter 

— epoxy resin containing spherical filter 

— epoxy resin containing conventional filter 
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